The structure of a complex between the NC10 antibody and influenza virus neuraminidase and comparison with the overlapping binding site of the NC41 antibody.
While it is well known that different antibodies can be produced against a particular antigen, and even against a particular site on an antigen, up until now there have been no structural studies of cross-reacting antibodies of this type. One antibody-antigen complex whose structure is known is that of the influenza virus antigen, neuraminidase, in complex with the NC41 antibody. Another anti-neuraminidase antibody, NC10, binds to an overlapping site on the antigen. The structure of the complex formed by this antibody with neuraminidase is described here and compared with the NC41-containing complex. The crystal structure of the NC10 Fab-neuraminidase complex has been refined to a nominal resolution of 2.5A. Approximately 80% of the binding site of the NC10 antibody on neuraminidase overlaps with that of the NC41 antibody. The epitope residues of neuraminidase are often engaged in quite different interactions with the two antibodies. Although the NC10 and NC41 antibodies have identical amino acid sequences within the first complementarity determining region of their heavy chains, this is not the basis of the cross-reaction. The capacity of two different proteins to bind to the same target structure on a third protein need not be based on the existence of identical or homologous amino acid sequences within those proteins. As we have demonstrated, amino acid residues on the common target structure may be in quite different chemical environments, and may also adopt different conformations within two protein-protein complexes.